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Editorial Message
Special issue on geometric constraints and reasoning
This special issue in CGTA follows the fourth edition of the special track: Geometric Constraints and Reasoning, in the
24th Annual ACM Symposium on Applied Computing, which took place in Honolulu, Hawaii, USA, March 9–12, 2009.
Geometric Constraints and Reasoning is devoted to the recent trends in the domain of geometric constraint solving
(GCS) and automated, or computer aided, deduction in geometry (ADG). Geometric problems are within the heart of many
theoretical studies and engineering applications. For instance, many problems from geometric modeling, computer graphics,
computer vision, computer aided design, and robotics reduce to either geometric constraint solving or geometric reasoning.
21 articles were submitted to GCR 2009, and ﬁve were selected, which gives a rate of acceptance smaller than 24%. Nine
articles were submitted to this special issue, and ﬁve were selected, which gives a rate of acceptance of 55%. Actually, four
other articles which were submitted to the special issue were considered out of the scope of the special issue. Thus it can
be argued that the rate of acceptance is less than 40%.
Let us introduce the ﬁve articles of this special issue. They are very representative of GCS and ADG.
In the article “A generalized Malfatti problem”, Ching-Shoei Chiang, Christoph M. Hoffmann and Paul Rosen generalize
Malfatti’s problem, ﬁrst published in 1803. It is commonly understood to ask ﬁtting three circles into a given triangle such
that they are tangent to each other, externally, and such that each circle is tangent to a pair of the triangle’s sides. There are
many solutions based on geometric constructions, as well as generalizations in which the triangle sides are assumed to be
circle arcs. A generalization that asks to ﬁt six circles into the triangle, tangent to each other and to the triangle sides, has
been considered a good example of a problem that requires sophisticated numerical iteration to solve by computer. They
analyze this problem and show how to solve it quickly.
In the article “Classiﬁcation of direct kinematics for planar generalized Stewart platforms”, Gui-Fang Zhang introduce the
classiﬁcation of direct Kinematics for the planar generalized Stewart platform consisting of two rigid bodies connected with
three constraints between three pairs of points or lines in the base and in the moving platform respectively. There are 16
forms of such platforms. The article gives the detailed classiﬁcation of direct kinematics for every planar generalized Stewart
platform. It also gives the conditions to get real solutions for every planar generalized Stewart platform.
In the article ”Body-and-cad geometric constraint systems”, Kirk Haller, Audrey Lee-St. John, Meera Sitharam, Ileana
Streinu and Neil are motivated by constraint-based CAD software. They develop the foundation for the rigidity theory of a
very general model: the body-and-cad structure, composed of rigid bodies in 3D constrained by pairwise coincidence, an-
gular and distance constraints. They identify 21 relevant geometric constraints and develop the corresponding inﬁnitesimal
rigidity theory for these structures. The classical body-and-bar rigidity model can be viewed as a body-and-cad structure
that uses only one constraint from this new class. As a consequence, they identify a new, necessary, but not suﬃcient,
counting condition for minimal rigidity of body-and-cad structures: nested sparsity. This is a slight generalization of the
well-known sparsity condition of Maxwell.
In the article “Designing and proving correct a convex hull algorithm with hypermaps in Coq”, Christophe Brun, Jean-
François Dufourd and Nicolas Magaud present the formal design of a functional algorithm for incrementally computing the
convex hull of a ﬁnite set of points in the plane. This algorithm is ﬁrst expressed in the formalism of the Calculus of In-
ductive Constructions implemented in the Coq system. Then it is automatically extracted into an OCaml-program which can
be plugged into an interface for data input (point selection) and graphical visualization of the output. A formal proof of
total correctness, relying on structural induction, is also carried out. This requires to study many topological and geomet-
ric properties. They use a combinatorial structure, namely hypermaps, to model planar subdivisions of the plane. Formal
speciﬁcations and proofs are carried out in the Calculus of Inductive Constructions and its implementation: the Coq system.
In the article “A case study in formalizing projective geometry in Coq: Desargues theorem”, Nicolas Magaud, Julien
Narboux and Pascal Schreck investigate formalizing projective plane and space geometry theorems in the proof assistant
Coq. It is a challenging task: the non-degeneracy conditions lead to long technical proofs; moreover, when considering
higher-dimensions, the amount of incidence relations (e.g. point-line, point-plane, line-plane) induce numerous technical
lemmas. Their article mainly focuses on one of the fundamental properties of the projective space: Desargues property.
They formally prove that it can be derived from Pappus property in a two-dimensional setting. Their approach relies on the0925-7721/$ – see front matter © 2012 Published by Elsevier B.V.
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384 X.-S. Gao et al. / Computational Geometry 45 (2012) 383–384notion of rank; it allows to homogeneously describe incidence and non-incidence relations such as equality, collinearity and
coplanarity, to carry out proofs in a more systematic way, and to fairly easily formalize Desargues theorem in Coq.
We thank all authors who submitted articles to this special issue. We thank the anonymous referees for timely reviewing
the manuscripts. We thank the CGTA Editors-in-Chief, Jörg-Rüdiger Sack and Kurt Mehlhorn for giving us this opportunity.
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